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(54) A posture correction device for correcting a posture of conveyed paper-like material and 
paper-iike material processing apparatus provided with a posture correction device 



(57) A posture correction device includes a detector 
configured to detect the slate of posture of conveyed 
paper-like material and correction mechanisms config- 
ured to correct the posture of paper-like material accord- 
ing to the detected state of posture of paper-like mate- 
rial. The posture correction mechanisms include a cor- 
rection roller pair configured to clamp and convey the 



paper-like material, a support frame configured to sup- 
port the correction roller pair, a first driving mechanism 
provided separately from the support frame configured 
to rotate and drive the correction roller pair, and a sec- 
ond driving mechanism configured to tilt the correction 
roller pair by a prescribed angle in the paper-like mate- 
rial conveying direction by rotating the support frame. 
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Description 

BACKGROUND OF THE INVENTION 

1. Filed of the Invention 

[0001] The present invention relates to a paper-like 
material processing apparatus into which paper-like ma- 
terial; for instance, plural kinds of bank notes are input 
in a lump, the inserted bank notes are taken out one 
sheet at time, classified and stacked by uniformly ar- 
ranging directions of the inserted bank notes by kind of 
money and a posture correction device that is incorpo- 
rated in, for instance, a paper-like material processing 
apparatus. 

2. Description of the Related Art 

[0002] Paper-like material such as bank note, mer- 
chandise bonds or other securities are circulating and 
functioning as key media in social and economical ac- 
tivities. A large amount of the paper-like material are col- 
lected to specific points and arranged by nominal values 
or kinds during the circulating process. 
[0003] For automatic processing as well as tabor sav- 
ing of these arranging activities, a paper-like material 
processing apparatus has been so far used. This paper- 
like material processing apparatus accepts paper-like 
material in loose state input into an insert port in a lump, 
takes out the inserted sheets one by one and detects 
kinds of respective paper-like material by a detector. 
The paper-like material are classified by kind or bundled 
every 100 sheets. 

[0004] By the way, paper-like materials are in four 
postures; top and bottom, and front and back. In many 
cases, these paper-like materials are collected in spe- 
cific circulating points in the state not properly arranged 
and they have to be segregated and arranged property. 
[0005] A conventional processing apparatus has a re- 
versing function for reversing both the front and back 
sides while conveying them based on the result of de- 
tection by a detector in order for making the front and 
back sides uniform and stack them in the same stackers. 
[0006] On the other hand, paper-like materials taken 
out of the insert port, for instance, bank note, merchan- 
dise bonds or other securities differ in size depending 
on nominal values of respective materials. Because of 
this, if paper-like materials in different sizes were set in 
a lump In the insert port, it is highly possible that small 
sized materials may be buried among the maximum size 
materials and can be shifted/skewed. 
[0007] Paper- like materials taken out in the mixed 
state are conveyed by a conveyor belt pair to the detec- 
tor The detector reads various kinds of infomnation from 
the surfaces of paper-like materials conveyed by roller 
pairs, performs the logical operation of the read infor- 
mation and compares with reference information. Thus, 
stain, presence of damage, kind (nominal value in case 



of bank note). 4 directions of top, bottom, front and back 
of paper-like materials are detected. Much shifted/ 
skewed paper-like materials are rejected because they 
cannot be detected from various kinds of information. 
5 [0008] Further as disclosed in Japanese Laid-Open 
Patent Publication (Kokai) No. Hei 3-58984 (laid open 
on 9 September, 1 991 ), the front and back sides are au- 
tomatically reversed by 1 80° with a twist belt. According 
to this reversing mechanism, paper-like materials rotate 
around the central point of the twist belt as a principle 
and therefore, before entering and after coming out of 
the twist belt, the lateral shift is caused on paper-like 
materials and it is difficult to arrange them unifomn in the 
lateral direction when stacking or binding them. 
[0009] In order for solving these problems, the func- 
tion to correct postures of taken out paper-like materials 
before conveying them to the detector become neces- 
sary. Furthermore, from the demand for high speed 
processing and/or the mass processing, a high speed 
and highly reliable posture correction device with less 
variation after the posture correction is required. 
[0010] The posture correction device is equipped 
with, for instance, a transmission light sensor array as 
a detector at its inlet side. The postures of paper- 1 ike 
materials taken out of the insert port are detected by this 
light sensor array. The posture correction device calcu- 
lates an amount of shift and a skew angle of paper-like 
materials from the center line of the conveyor from the 
result of detection by the light sensor array. 
[0011] Further the posture correction device is 
equipped with, for instance, the first and second correc- 
tion mechanisms in the same structure on a base. Each 
of the posture correction mechanism has a U-shape 
support frame, a drive shaft mounted between both 
sidewalls that are bent and formed at both ends of the 
base of this support frame and correction rollers mount- 
ed to this drive shaft. Rubber rollers are kept In contact 
with the upper side of the correction rollers and these 
rubber rollers are supported between the sidewalls by 
the shaft. On the outer surface of one sidewall of the 
support frame, a first stepping motor is installed and this 
first stepping motor is directly connected to the drive 
shaft of the correction rollers. 

[0012] About the central part of the base portion of the 
support frame is supported by a sub-shaft and this sub- 
shaft is rotatably held by a housing. When viewed from 
above, the support frame is supported by the sub-shaft 
so as to be able to rotate around the intersecting point 
of the center line of the conveying path with the roller 
axial line. A second driving motor is connected to the 
lower end of the sub-shaft by way of a pulley and a belt. 
[0013] When the first driving motor is driven, the sub- 
shaft is rotated via the pulley, belt and pulley, the support 
frame is rotated by a prescribed angle and thus, the shift 
and skew of a paper-like material are corrected. 
[0014] However, in a conventional technology, the 
first driving motor is installed at the outer surface of one 
sidewall of the support frame. As the driving shaft of this 
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first driving motor is directly connected to the correction 
roller shaft, when the support frame was rotated around 
the intersecting point of the center line of the conveying 
path with the roller axial line, its nnoment of inertia be- 
came large. 

[0015] The number of sheets taken out per unit time, 
that is, the number of processing sheets of a paper-like 
material processing apparatus is decided by a time re- 
quired for correcting a posture of a paper-tike material. 
In the conventional technology, a time required for ro- 
tating the support frame by a required angle will become 
long because the moment of inertia of the support frame 
is large. Accordingly, in a paper-like material processing 
apparatus for performing the high speed and mass 
processing, postures of bank notes having much skew 
or shift could not be corrected only by the first and sec- 
ond correction mechanisms. 

[0016] So, for correcting postures paper-like materi- 
als having much skew or shift, it was necessitated to 
install a support frame including roller pairs at multiple 
stages and as a result, the conveying path became long 
and the apparatus became large in size. 
[0017] Further, for rotating the support frame having 
the large moment of inertia including correction roller 
pairs at a high speed, there was such a problem that an 
expensive servomotor had to be used as the second 
driving motor and cost was increased. 

SUMMARY OF THE INVENTION 

[0018] An object of this invention is to provide a pos- 
ture correction device for enabling the posture connec- 
tion of paper-like material at a high speed and high ac- 
curacy by making the moment of inertia of a support 
frame small and a paper-like material processing appa- 
ratus provided with a posture correction device. 
[0019] According to this invention, a posture connec- 
tion device is provided. This posture correction device 
comprises: a detector configured to detect a posture of 
conveyed paper-like material; and a posture correction 
mechanism configured to correct the posture of the pa- 
per-like material according to the postures of paper-like 
material detected by the detector. The posture connec- 
tion mechanism includes: a correction roller pair config- 
ured to convey the paper-like materials by clamping 
them; a support frame configured to support the con-ec- 
tion roller pair; a first driving mechanism, provided sep- 
arately from the support frame, configured to rotate and 
drive the correction roller pair; and a second driving 
mechanism to tilt the correction roller pair by a pre- 
scribed angle in the conveying direction of the paper- 
like materials by rotating the support frame. 
[0020] Further, according to this invention, a paper- 
like material processing apparatus is provided. This pa- 
per-like material processing apparatus comprises: an 
insert port configured to accommodate paper-like ma- 
terials in a lump; a take-out mechanism configured to 
take out paper-like materials accommodated in the in- 



sert port one by one sheet; a conveying mechanismcon- 
figured to convey the paper-like materials taken out by 
the take-out mechanism along the conveying path; a de- 
tector configured to detect a posture of paper-like ma- 

5 terials conveyed by the conveying mechanism; a cor- 
rection mechanism configured to correct the posture of 
the paper-like materials according to the posture of pa- 
per-like material detected by the detector; and a classi- 
fying mechanism configured to classify the paper-like 

10 material after the posture was corrected by the posture 
correction mechanism according to classification infor- 
mation. The posture correction mechanism includes: a 
correction roller pair configured to convey the paper-like 
materials by clamping them; a support frame configured 

'5 to support the correction roller pair; a first driving mech- 
anism, provided separately from the support frame, con- 
figured to rotate and drive the correction roller pair; and 
a second driving mechanism configured to titt the cor- 
rection roller pair by a prescribed angle in the conveying 

20 direction of the paper-like materials by rotating the sup- 
port frame. 

BRIEF DESCRIPTION OF THE DRAWINGS 



25 [0021] 

FIG. 1 is an inner structural diagram showing the 
outline of a bank note processing apparatus that is 
an embodiment of the paper-like material process- 
30 ing apparatus of the present invention; 

FIG. 2 is a front view showing a bank note sensor 
provided in the conveying path of bank notes taken 
out of the insert port; 

FIG. 3 is a bottom view showing the bank note sen- 
35 sor provided in the conveying path of bank notes 
taken out of the insert port; 

FIG. 4 is a front view showing a second example of 
the bank note sensor provided in the conveying 
path of bank notes taken out of the insert port; 

40 Fig. 5 is a bottom view showing the second example 
of the bank note sensor provided in the conveying 
path of bank notes taken out of the insert port; 
FIG. 6 is a perspective view showing a first embod- 
iment of a posture correction device of the present 

45 invention; 

FIG. 7 is a side sectional view of the posture cor- 
rection device shown in FIG. 6; 
FIG. 8 is a perspective view showing a second em- 
bodiment of the posture correction device of the 

50 present invention; 

FIG. 9 is a perspective view showing a third embod- 
iment of the posture correction device of the present 
invention; 

FIG. 10 is a plan view showing the relation of ar- 
55 rangement of a posture correction device with con- 
veyor belt pairs; 

FIG. 11 is a perspective view showing a fourth em- 
bodiment of the posture correction device of the 
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preseni invention: 

FIG 12 is a perspective view showing a fifth em- 
bodiment of the posture correction device of the 

preseni invention: 

FIG. 13 is an outline diagram showing an FF note 
processing route in the bank not processing appa- 
ratus shown in FIG. 1 ; 

FIG. 14 is an outline diagram showing an FR note 
processing route in the bank note processing appa- 
ratus shown in FIG. 1 ; 

FIG 15 is an outline diagram showing a BF note 
processing route in the bank note processing appa- 
ratus shown in FIG. 1; 

FIG. 16 is an outline diagram showing a BR note 
processing route in the bank note processing appa- 
ratus shown in FIG. 1 ; and 

FIG. 17 is a plan view for explaining the operation 
for correcting the bank note conveying postures by 
the posture correction device. 

DETAILED DESCRIPTION OF THE INVENTION 

[0022] The present invention will be described below 
in detail referring to embodiments shown in the draw- 
ings. 

[0023] FiG. 1 is a structural diagram showing the out- 
line of a bank note classifying & arranging apparatus 
which is a paper-like material processing apparatus of 
an embodiment of the present invention. 
[0024] At the nearly central part of one side of a hous- 
ing 1 , an insert port 2 is provided as an accommodating 
portion. In the insert port 2, the plural number of sheets 
of bank notes P are housed in the upright setup state. 
The insert port 2 is provided with a backup plate 4 that 
is pressed by a spring 3 and bank notes P are sent out 
by this backup plate 4. A take-out roller 5 is provided in 
the send-out direction of bank notes P. Under the take- 
out roller 5, there are a rubber roller 55 and a roller 56 
that is kept in contact with a rubber roller 55. The roller 
56 is compressed by a spring and conveys a bank note 
by clamping it jointly with the rubber roller 55. 
[0025] In the bank note take-out direction, there is 
provided a transmission light sensor array 70 for sens- 
ing a shift amount and a skew amount of a taken out 
bank note. The arrangement of the light sensor array 70 
will be described later. 

[0026] After passing through the light sensor array 70, 
a bank note is fed on a clamp type conveyor 6 that is 
composed of conveyor belt pairs 49a-49c (see FIG. 3) 
and a roller 7. In the conveyor 6, a posture correction 
device 8 is provided for automatically correcting a shift 
and a skew of a taken-out bank note P. The construction 
of the posture correction device 8 will be described later 
in detail. 

[0027] The portion of the conveyor 6 passing through 
the posture correction device 8 is also a conveyor belt 
pair and a bank note P is restricted here but its clamping 
force is weak and it does not become a load when cor- 



recting the posture of bank note by the posture correc- 
tion device 8. 

[0028] Above the conveyor 6, there is provided a de- 
tector 9. This detector 9 reads various kinds of infonma- 

5 tion from the surface of bank note P that is conveyed on 
roller pairs 10, performs the logical computation of the 
read information, and compares the computed informa- 
tion with those information that become references. 
From this comparison, dirt, presence of damage, kind 

10 of bank note (nominal value) and further, 4 directions of 
the top, bottom, front and back of bank note are detect- 
ed. 

[0029] Above the detector 9, there is provided a first 
gate 11 . This first gate 11 selects the conveying direction 

^5 of bank note P in the arrow direction a or b. That is, bank 
notes that are detected not to be proper bank notes by 
the detector 9 (for instance, two sheets that are taken 
together, bank notes largely skewed more than a fixed 
level) are selected for the arrow direction a and led to a 

20 rejection box 12. 

[0030] On the other hand, the arrow direction b is se- 
lected for bank notes that are detected by the detector 
9 to be proper bank notes and their front sides being on 
the top. In the arrow direction b, a second gate 13 is 

25 provided. This second gate 1 3 divides the conveying di- 
rection of bank notes P in the first and second routes. 
[0031] In the first route, a both side reversing path 14 
is provided. This both sides reversing path 14 is 
equipped with a twist belt 15 for reversing both sides of 

30 bank notes by 180 degrees. In the second route, an or- 
dinary conveying belt 16 is provided and the bank note 
posture is maintained as it is. The first and second 
routes are joined into one at a joining portion 17. The 
first and second routes up to the joining portion 17 are 

35 set in the same length so that a pace between preceding 
and succeeding bank notes after joined does not shift. 
Below the joining portion 1 7, a third gate 1 8 is provided. 
The bank note conveying route is divided into the third 
and fourth routes by this third gate 18. The third route 

40 is a switchback path 1 9. The rear end of a bank note led 
to a reversing box 20 is pushed against a reversing roller 
68 by a tapping wheel 21 , and its top and bottom por- 
tions are reversed and conveyed. The fourth route is 
merely a conveyor belt 22 and a bank note is conveyed 

45 while maintaining the posture as it is. 

[0032] The third and fourth routes are jointed into one 
at a joining portion 23. The third and second routes up 
to the joining portion 23 are set in the same length so 
that a space between preceding and succeeding bank 

50 notes after joined does not shift. 

[0033] Behind the reversing device mentioned above, 
there is provided a horizontal conveying path 24. In this 
horizontal conveying path 24, gates 25a-25d, less than 
the number of portions to be divided by one, are ar- 

55 ranged. Below the gates 25a-25d, stackers 26a-26d are 
arranged. Paper-like material are stacked horizontally 
in these stackers 26a-26d by kind. 
[0034] A binding device 27 moves paper-like material 
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from Pi str^ckor 28 lhat is capable of stacking and dividing 
paper-like material for every 1 00 sheets to a binding unit 
29 and bundles paper-like material by a paper strip sup- 
ply portion 30 

[0035] FI3 2 IS a front view showing the arranged 
siHic ol the light sensor array 70 and FIG. 3 is its bottom 
SLflriCC diriijram 

[0036] Ol liisl \o Ihird conveyor belt pairs 49a-49c of 
the convcyDf 6 passing through the posture correction 
device 8 the lirst conveyor belt pair 49a is positioned 
or the cen-.cr and the second and third conveyor bett 
pr.irs 49o and 49c are arranged at the symmetrical po- 
silions at bDlh sides of the first conveyor belt pair 49a 
at a lixcd pitch At the bank note induction sides of the 
lirsi to third conveyor belt pairs 49a-49c, rubber rollers 
60 arc arranged and rubber rollers 61 that are com- 
pressed by springs (not shown) are brought in contact 
with the rubber rollers 60. Between the rollers 60 and 
the first to third conveyor belts 49a-49c, rubber rollers 
62 ritv piovidod. Rubber rollers 63 that are compressed 
by springs (not shown) are brought in contact with the 
rubber rollers 62. 

[0037] A! the bank note induction sides of the first to 

third conveyor belt pairs 49a-49C; the light sensor array 
70 is provided. This light sensor array 70 is composed 
of a light receiving sensor 64 and an LED 65. The light 
receiving sensor 64 and the LED 65 are attached to a 
base via a plate (not shown). The light receiving sensor 
64 and the LED 65 are housed in a tightly closed case 
of which conveying surface side is a glass plate for pre- 
venting entry of dust. The light sensor array 70 is ar- 
ranged over the whole conveying area excluding the first 
conveyor bett pairs 49a. 

[0038] FIG. 4 and FIG. 5 show an example of a sec- 
ond arrangement of the light sensor array 70. 
[0039] In this second example of the arrangement, the 
glass plate surface of the LED 65 side case is arranged 
near the conveying path and a bank note is conveyed 
by the conveyor belt pairs 66 and 67 on the center line 
of the conveying path. When passing the glass plate sur- 
face, a bank note contacts the glass plate surface and 
removes dust on the glass plate surface. 
[0040] FIG. 6 is a perspective view showing the pos- 
ture correction device 8 and FIG. 7 is its vertical section- 
al view. 

[0041 ] The posture correction device 8 has a first and 
second correction mechanisms 32 and 33. The first and 
second correction mechanisms 32 and 33 are in the 
same structure and mounted to a base 31 . Since the 
first and second correction mechanisms 32 and 33 are 
in the same structure, the first correction mechanism 32 
will be explained here. 

[0042] The first correction mechanism 32 has a U- 
shape frame (hereinafter referred to as a support frame) 
34 that is composed of a frame base portion 34a which 
is longer than the bank note width and side walls 34b 
which is bent to both sides. 

[0043] Between side walls 34b, a drive shaft 35 is put 



via bearings 36 and rollers 37 are mounted to the drive 
shaft 35. The outer surfaces of the rollers 37 are made 
of rubber in orderto increase frictional force. Rubber roll- 
ers 38 are in contact with the upper sides of the rollers 
5 37. The rubber rollers 38 are mounted to a shaft 40 via 
bearings 39. Both ends of the shaft 40 are fitted in bear- 
ing grooves provided on the side walls 34b of the sup- 
port frame 34 and compressed downward by springs 42, 
The rollers 37 and the rubber rollers 38 comprise a cor- 
10 rection roller pair. 

[0044] The correction roller pairs 37 and 38 are pro- 
vided between first and second conveyor bett pairs 49a 
and 49b and between the first and third conveyor belt 
pairs 49a and 49b passing through the posture correc- 
'5 tion device 8, respectively The correction roller pairs 37 
and 38 are arranged at symmetrical positions of both 
sides of the first conveyor belt pair 49a. 
[0045] A bevel gear 50 is stationary mounted to the 
drive shaft 35 and a bevel gear 51 is meshing with this 
bevel gear 50. The bevel gear 51 is fixed on the upper 
end of a first drive shaft 44 as shown in FIG.-7. The shaft 
44 is provided vertically and its upper end is facing to 
the center of the drive shat 35 of the rollers 37. The shaft 
44 is inserted in a cylindrical shaft 43 that is a second 
drive shaft and is kept rotatably by the upper and lower 
bearings 52 and 53. The lower bearing 53 is mounted 
to a pulley 45 that is fixed to the cylindrical shaft 43. At 
the lower end of the shaft 44, a pulley 84 is mounted via 
a one-way clutch 74. The pulley 84 is connected with a 
stepping motor 54 as a first driving motor via a belt 82 
and a pulley 83. 

[0046] When the stepping motor 54 is driven, the shaft 
44 is rotated by way of the pulley 83, the belt 82 and the 
pulley 84. By the rotation of the shaft 44, the drive gear- 
35 is rotated by way of the bevel gears 51 and 50 and 
the correction roller pairs 37 and 38 are rotated. As a 
result of the rotation of the correction roller pairs 37 and 
38, a bank note is clamped and conveyed. 
[0047] The clamping force of the correction roller pairs 
37 and 38 of the posture correction device 8 is so set 
that it becomes stronger than the clamping force of the 
conveyor belt pairs 49a — 49c. 

[0048] The cylindrical shaft 43 is held rotatably in the 
housing 69 via a bearing 57. The central portion of the 
frame base portion 34a of the support frame 34 is fixed 
to the upper end of the cylindrical shaft 43. A sunk key 
75 is inserted in between the cylindrical shaft 43 and the 
pulley 45 to fix the pulley 45 to the cylindrical shaft 43. 
A stepping motor 48 as a second driving motor is con- 
nected to the pulley 45 via a driving belt 46 and a pulley 
47. The housing 69 is fixed to the base 31 via a mounting 
base 58. A sensor 59 is mounted to the base 31 and a 
detected member 59a is mounted to the frame base por- 
tion 34a for turning the sensor 59 ON/OFF. 
[0049] When the stepping motor 48 is driven, the cy- 
lindrical shaft 43 is rotated via the pulley 48, the driving 
belt 46 and the pulley 45. When the rotation of the cy- 
lindrical shaft 43 is rotated, the support frame 34 is ro- 
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tated and the direction of the correction roller pairs 37 
and 38 is changed. The amount of rotation of the support 
frame 34 is controlied by detecting the detected member 
59a by a sensor 59. 

[0050] FIG. 8 is a perspective view showing a second 
embodiment of the posture correction device of this in- 
vention. 

[0051 J The same portions explained in the first em- 
bodiment of the posture correction device of this inven- 
tion will be assigned the same reference numerals and 
the explanation thereof will be omitted. 
[0052] In the second embodiment, the second step- 
ping motor 48 is installed close to the center of the ro- 
tation A of the support frame 34. 
[0053] In the first embodiment described above, as 
the second stepping motor 48 Is installed tar away from 
the center of the rotation A of the support frame 34, the 
length of the driving belt 46 becomes long. Therefore, 
the vibration of the driving belt 46 when stopping the 
second stepping motor 48 becomes large and as a re- 
sult, the vibration of the support frame 34 becomes 
large. Accordingly, the operation for returning the sup- 
port frame 34 in the reverse direction has to be started 
after the vibration is reduced and as a result, process 
efficiency will drop. 

[0054] So, in this second embodiment, the second 
stepping motor 48 is provided directly below the convey- 
or belt pairs 49a — 49c between the first and second 
correction mechanisms 32 and 33 close to the center of 
rotation A of the support frame 34. Thus, the length of 
the driving belt 46 can be made shorter than the first 
embodiment and the vibration when stopping the sec- 
ond stepping motor 48 can be reduced. 
[0055] Accordingly, a time required for waiting until 
the vibration decreases can be reduced, the start to op- 
erate the support frame 34 can be quickened and the 
correction process can be made at a higher speed. In 
addition, as a result of reduced vibration of the stepping 
motor 48 when stopping, accuracy of the posture cor- 
rection of this invention can be improved. 
[0056] FIG. 9 is a perspective view showing a third 
embodiment of the posture correction device of his in- 
vention. 

[0057] This third embodiment is effective when the 
second stepping motor 48 cannot be installed at the po- 
sition shown in the second embodiment for a restricted 
space, etc. of a bank not processing apparatus. 
[0058] In the third embodiment, the second stepping 
motor 48 is installed at the outside of the base 31 like- 
wise the first embodiment. 

[0059] The mounting base 58 is provided with a frame 
72. A pin 73 is projected from this frame 72. The pin 73 
is provided with a pair of idle roller 71 . These idle rollers 
71 are arranged adjustably at middle positions between 
the pulleys 45 and 47. The driving belt 46 is put over the 
idle rollers 71 and its tension is adjustable. Thus, the 
vibration of the driving belt 46 when the second stepping 
motor 48 is stopped is reduced. 



[0060] FIG. 10 is a diagram showing the relation of 
the arrangement of the posture correcting roller pairs 37 
and 38 with the conveyor belt pairs 49a-49c. 
[0061] The first conveyor belt pair 49a is laid on the 
5 center line of the conveying path and the correction roll- 
er pairs 37 and 38 are arranged symmetrically at its out- 
side against the center line. Further, at the outside of 
the correction roller pairs 37 and 38, two conveyor bell 
pairs 49b and 49c are arranged symmetrically against 
10 the conveying center line. 

[0062] Here, it is assumed that paper Pis that is in the 
minimum size handled by the bank note processing ap- 
paratus are shifted up to either end of the conveying 
path width that can be conveyed by the apparatus and 
15 taken out in the state of maximum skew angle 6 max 
that can be conveyed by the apparatus. 
[0063] At this time, the corner p of a bank note at the 
proceeding direction side is on the second conveyor bell 
pair 49b that is laid at the outside of the posture correc- 
20 tion roller 38 against the conveying center line. 

[0064] When the width that can be conveyed by the 
apparatus is a, the conveyor belt pitch is b, the conveyor 
belt width is c, the length of paper in the minimum size 
handled by the apparatus in the longitudinal direction is 
25 |, and the maximum skew angle that can be conveyed 
by the apparatus is e max, the following relation is held 
good: 

2^ 1 cos G max-a/2 > b-c/2 Equation (1) 

[0065] If the equation (1) does not hold good, when 
the shift of a bank note Pis is corrected by the correction 
rollers 38, its comer P collides with the end surface of 

35 the conveyor belt pair 49b or runs on it, not only bending 
the corner but also causing the conveying jam. 
[0066] FIG. 11 shows a fourth embodiment of the pos- 
ture correction device 8 of this invention. 
[0067] In the fourth embodiment, of three conveyor 

40 belt pairs 49a-49c, the portions of the conveyor belt 
pairs 49b and 49c laid at the outside of the conrection 
rollers 37 and 38 against the conveying center line and 
positioned at the posture con-ection device 8 are not in 
the form of conveyor belt pairs and lower side belts 49b1 
and 49c1 only exist. 

[0068] When the position correction device handles 
bank notes that are weak in toughness, if the second 
and third conveyor belts 49b and 49c at the outside are 
paired belts in the correction area when the posture is 

50 corrected by the correction roller pairs 37 and 38, they 
become friction resistance and bank notes can be wrin- 
kled during the posture correction. 
[0069] Further, if a large slew in excess of the skew 
angle 6 max shown in FIG. 10 Is generated or a comer 

55 is largely bent when taking out bank notes, Equation (1 ) 
does not hold good and the corner p comes off the con- 
veyor belt. Even when the positional shift is corrected 
when bank notes are in this state, the conveying jam 
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can be avoided according to this fourth embodiment. 
[0070] FIG. 12 shows a fifth ennbodiment of the pos- 
ture correction device 8 of this invention. 
[0071] In the fifth embodiment, a clearance d is 
formed between the second and third conveyor belt 
pairs 49b and 49c laid at the outside of the correction 
roller pairs 37 and 38 against the conveying center line 
in the correction area. 

[0072] The upper side belt portions of the second and 
third conveyor belt pairs 49b and 49c are wound round 
the idle rollers 87 and 88 and the clearance d is secured 
between the conveyor belt pairs 49b and 49c in the po- 
sition correction device 8. 

[0073] According to the fifth embodiment, the same 
effect as that explained in the fourth embodiment is ob- 
tained and in addition, the upper side belts 49b2 and 
49c2 of the second and third conveyor belt pairs 49b 
and 49c act as the upper side guides that move at the 
conveying speed of a bank note P. 
[0074] Accordingly, the upwardturn-over of the corner 
of a bank note P can be prevented and as a result, gen- 
eration of bending of a bank note when entering into the 
rollers 89 can be prevented. 

[0075] Here, the operation for stacking bank notes P 
taken out of the insert port 2 by aligning 4 kinds of di- 
rections will be described referring to FIG. 13 through 
FIG. 16. 

[0076] In FIG. 13, a processing route of FF notes tak- 
en out with the surfaces placed upward and the upper 
ends at the top is shown. In FIG. 14, a processing route 
of FR notes taken out with the surfaces placed upward 
and the bottom end at the top is shown. In FIG. 15, a 
processing route of BR notes taken out with the back 
placed upward and the bottom ends at the top is shown. 
In FIG 1 6, a processing route of BR notes taken out with 
the back placed upward and the bottom ends at the top. 
[0077] As shown in FIG. 1 3, when a bank note P taken 
out of the insert port 2 is detected to be an FF note by 
the detector 9, this FF note passes on the conveying 
belt 16 via the second gate 13. The FF note passed the 
conveying belt 1 6 is led to a switchback path 1 9 via the 
joining portion 17 and the third gate 18, and sent out 
after its top and bottom are reversed. The FF note sent 
out from the switchback path 1 9 passes the joining por- 
tion 23 and then, classified and stacked in prescribed 
stackers 28, 26a-26d as the gates 25a-25d are selec- 
tively switched according to the result of the detector 9. 
[0078] As shown in FIG. 1 4, when a bank note P taken 
out of the insert port 2 is detected by the detector 9 to 
be an FR note, this FR note passes a both side reversing 
path 14 and sent out after its front and back are re- 
versed. The FR note sent out from the both side revers- 
ing path 1 4 passes on the conveyor belt 22. The FR note 
passed on the conveyor belt 22 is classified and stacked 
in the prescribed stackers as the switching the gates 
1 5a-15d are selectively switched according to the result 
of detection by the detector 9 after passing the joining 
portion 23. 



[0079] As shown in FIG. 1 5, the bank note P taken out 
of the insert port 2 is detected to be a BF note by the 
detector 9, this BF note passes the both side reversing 
path 14 via the second gate 13 and sent out after its 

5 front and back are reversed. The BF note sent out from 
the both side reversing path 14 is led to the switchback 
path 19 via the joining portion 17 and the third gate 18, 
and sent out after its top and bottom are reversed. The 
BF note sent out from the switchback path 19 is classi- 

10 fied and stacked in the prescribed stackers 28, 26a-26d 
as the gates 1 5a- 1 5d are selectively switched according 
to the result of detection by the detector 9 after passing 
the joining portion 23. 

[0080] As shown in FIG . 1 6, when a bank note P taken 

15 out of the insert port 2 is detected by the detector 9 to 
be a BR note, this BR note passes on the conveying belt 
1 6 via the second gate 13. The BR note passed the con- 
veying belt 1 6 passes the conveyor belt 22 via the join- 
ing portion 1 7 and the third gate 1 8. The BR note passed 

20 the conveyor belt 22 is classified and stacked in the pre- 
scribed stackers 28, 26a-26d as the gates 25a-25d are 
selectively switched according to the result of the detec- 
tion by the detector 9 after passing the joining portion 23. 
[0081 ] The sizes of bank notes, other notes, etc. differ 

25 depending on face values and therefore, if they are set 
in a lump in the insert port 2, even when they are aligned 
manually, small size notes are buried among maximum 
size notes and they may be possibly shifted or skewed. 
Bank notes taken out from such set state will be sent 

30 out in the shifted or skewed state. 

[0082] The bank notes sent out in this state are con- 
veyed on the first to third conveyor belt pairs 49a-49c to 
the posture correction device 8. At this time, the correc- 
tion roller pairs 37 and 38 are rotated at a velocity equal 

35 to the peripheral velocity of the conveyor belt pairs 49a- 
49c by the first stepping motor. Further, the postures of 
the bank notes introduced into the posture correction 
device 8 are detected by the transmission light sensor 
array 70. Then, from the result of this detection, a shift 

40 AS mm and a skew angle 0 1 from the conveying center 
line are calculated, tf the detected result of a length of 
bank notes in the longitudinal direction is shorter than 
those of bank notes that can be processed by the appa- 
ratus, these bank notes are conveyed to the rejection 

45 box 1 2 without the postures correction because they are 
regarded to be bent or cut bank notes. Then, 6 2 of tan 
6 2 = A s/L is calculated, where L is a width of bank note. 
The second stepping motor 48 is driven so that the first 
correction mechanism 32 is rotated in an arrow direction 

50 91 as shown in FIG. 17. 

[0083] Thus, even when the cylindrical shaft 43 and 
the shaft 44 are rotated in the reverse directions each 
other, the rotating velocity of the first correction mecha- 
nism 32 remains unchanged because the one way 

55 clutch runs idle. A bank note adhered to this first correc- 
tion mechanism 32 corrects the shift by shifting in the 
direction shifted by an angle 2 from the conveying di- 
rection while maintaining its skew angle. Then, the tip 
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of the bank nolo passes a sensor 92 and rotates the 
second corrociion mechanisnn 33 at a prescribed timing 
in the arrow direction 93. The skew is corrected when 
iho correction rollers are rotated in the state by clannping 
Ihe bank nolc 

[0084] By a scries of control operations described 
above the skew and shift are corrected successively 
rird ri bank note which has originally no skew or shift is 
convoyed to Iho next detector 9 by keeping a correct 
posture with Ihe first and second correction mecha- 
nisms 32 and 33 noi rotated. As a bank note is conveyed 
lo Ihe dcicciof 9 n Iho state without skew or shift, infor- 
mation cbtaincd from the surface is stable and it is easy 
to make the judgmenl of kind, front and back, top and 
bottom of the bank note and logical calculation. 
[0085] According to the result of the judgment of the 
dotccior 9. the processing routes shown in FIG. 13 to 
FIG. 1 6 are set up and bank notes pass prescribed con- 
veying paths by operating respective gales according lo 
the setup. Bank notes pass the both side reversing path 
14. switchback path 1 9, etc. as necessary and when en- 
tering into a horizonlal conveying path 24, all bank notes 
are in the slate with the front and back, top and bottom 
aligned. 

[0086] That is. the stackers 26a-26c are able to stack 
all bank notes horizontally in the aligned front/back and 
top/bottom and the binding device 27 is able to bind eve- 
ry 100 sheets in the front/back and top/bottom aligned 
state 

[0087] Further, the posture correcting operation de- 
scribed above is capable of correcting skew and shift 
only by the first correction mechanism 32 when amount 
of skew/shift of bank notes is less, and the sequence of 
correction can be changed without restricting the cor- 
recting sequence of skew/shift by the first and second 
correction mechanisms. 

[0088] Further, when much shift of bank note is taken 
place extremely, it is sufficient to provide correction 
mechanisms at much more stages not limiting to the first 
and second correction mechanisms 32 and 33 and the 
number stages of the posture correction mechanism is 
not restricted. 

[0089] Further, in the above embodiments, the shift 
was corrected based on the center line of the conveyor 
belt but the correction can be made based on, for ex- 
ample, the right side base only by changing a control 
angle and any skew and shift can be corrected freely 
and the longish conveyance can be changed to the 
shortish conveyance. 

[0090] Furthermore, it is also possible to increase the 
conveying force by widening the width of the first con- 
veyor belt pair 49a at the center of three conveyor bett 
pairs 49a-49c laid by penetrating the posture correction 
device 8 and reduce friction resistance during the pos- 
ture correction by narrowing the widths of the outer two 
conveyor belts 49b and 49c. 

[0091 ] As described above, because the apparatus is 
in a structure without the first stepping motor 54 mount- 



ed to the support frame 34 for rotating the correction 
roller pairs 37 and 38, these rollers can be rotated at a 
high speed by making the moment of inertial of the sup- 
port frame 34 small. Accordingly, even if a bank note 
5 has much shift and skew, its posture can be corrected 
easily using the less number of correction roller pairs 
and cheap stepping motors. 

[0092] Further, as the second stepping motor 48 is in- 
stalled close to the rotating center of the support frame 

10 34, the length of the driving belt 46 for rotating and driv- 
ing the support frame 34 including the correction roller 
pairs 37 and 38 can be made short. Accordingly, the vi- 
bration of the driving belt 46 when stopping the second 
stepping motor 46 can be reduced and correction accu- 

'5 racy can be improved. Furthermore, a time required until 
the support frame 32 is started to rotate in the reverse 
direction can be made short and the correction process 
at higher speed becomes possible. 
[0093] Further, if it is not possible to make the length 

20 of a driving belt for driving the support frame 32 including 
the correction roller pairs 37 and 38 forthe limited space 
for the apparatus short; an idle roller 71 for adjusting the 
belt tension is installed at the middle of the rotary shaft 
of the second stepping motor 48 and the rotating central 

25 distance of the support frame 32. As a result, it becomes 
possible to reduce the vibration of the driving belt 46 
when stopping the second stepping motor 48 and im- 
prove correction accuracy. Accordingly, a time required 
till the support frame 32 starts to rotate in the reverse 

30 direction becomes short and the process at a higher 
speed becomes possible. 

[0094] Further, when bank notes to be classified and 
arranged are in various sizes and inserted into the insert 
port 2 in the not uniform state, the position of one side 

35 end of a shifted bank note could not be detected so far 
in some cases. On the contrary, as the light sensor array 
70 is provided for the whole area of the conveying width 
at the bank note introducing side of the conveying belt 
in this invention, the positions of both side ends of bank 

40 notes can be always detected. Accordingly, a shift 
amount of a bank note can be calculated from its length 
in the longitudinal direction and a posture can be cor- 
rected precisely. 

[0095] Further, in the posture correction device 8, the 
first to third conveyor belts pairs 49a-49c are laid, the 
correction roller pairs 37 and 38 are provided between 
the first and second conveyor belt pairs 49a and 49b 
and the first and third conveyor belt pairs 49a and 49c, 
respectively. These correction roller pairs 37 and 38 are 
so arranged symmetrically against the conveying center 
line. It is therefore possible to reduce conveying resist- 
ance at the outside of the correction roller pairs 37 and 
38 and prevent generation of bending of corners and 
wrinkles of bank notes during the posture correction. 
55 [0096] Further, as two outside conveyor belt pairs 49b 
and 49c of the first to third conveyor belt pairs 49a-49c 
laid by penetrating the posture correction device are in- 
stalled at such the positions as the end surface of a bank 
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note in the nnlnimum size that is handled by the device 
does not come out to the conveying center line side from 
the conveyor belts, it is possible to prevent generation 
of conveying jam. bending of corners and wrinkles dur- 
ing the correction of shift and skew. 5 
[0097] Further, the two outside conveyor belt pairs 
49b and 49c of the first to third conveyor belt pairs 49a- 
49c are not made in pairs but left as belt portions 49b1 
and 49c1 only for supporting the lower surface sides of 
bank notes, and thus, It is possible to reduce friction re- io 
sistance and prevent generation of bending of corners 
and wrinkles even when paper stiffness is weak. 
[0098] Further, because a clearance d is fonmed be- 
tween the belt portions 49b2 and 49c2 of two conveyor 
belt pairs 49b and 49c at the outside of the first to third '5 
conveyor belt pairs 49a-49c laid by penetrating the pos- 
ture correction device 8, it Is possible to reduce friction 
resistance and prevent generation of bending of corners 
and wrinkles even when paper stiffness Is weak. In ad- 
dition, It Is possible to prevent bank notes from being 
turned over and bent when entering into the roller 89 
after the posture correction. 

[0099] As described above, the first driving means for 
rotating the correction roller pairs is provided separately 
from the support frame in this invention, the moment of 25 
rotations of the support frame can be made small. Ac- 
cordingly, It is possible to rotate the support frame in- 
cluding connection roller pairs at a high speed and the 
correction process of paper-like material having much 
skew and shift becomes possible without installing the 30 
support frame including roller pairs at multiple stages as 
before. Therefore, the apparatus can be made small In 
size, operated using cheap stepping motors without re- 
quiring an expensive servomotor and reduce required 
cost. 35 

Claims 

1, A posture correction device comprising: , 40 

a detector configured to detect a posture of con- 
veyed paper-like material; and 
a posture correction mechanism configured to 
correct the posture of the paper-like material 
according to the posture of paper-like material 
detected by the detector, wherein the posture 
correction mechanism includes: 

a correction roller pair configured to convey so 

paper-like material by clamping them; 

a support frame configured to support the 

correction roller pairs; 

a first driving mechanism, provided away 

from the support frame, configured to ro- 55 

tate and drive the correction roller pair; and 

a second driving mechanism configured to 

tilt the correction roller pair by a prescribed 




angle in the conveying direction of the pa- 
per-like material by rotating the support 
frame. 

2. A posture correction device according to claim 1 , 
wherein the posture correction mechanism corrects 
at least an angular shift in the direction orthogonal 
to the conveying direction of the paper-like material. 

3. A posture correction device according to claim 1 , 
wherein the posture correction mechanism corrects 
at least both side positional shift in the conveying 
direction of the paper-like material. 

4. A posture correction device according to claim 1 , 
wherein the posture correction mechanism corrects 
at least a both side positional shift in the conveying 
direction of the paper-like material and an angular . 
shift In the direction orthogonal to the conveying di- 
rection. 

5. A posture correction device according to claim 1 , 
wherein the first driving mechanism has a first drive 
shaft configured to rotate the correction roller pair 
by rotating around an intersecting point of the center 
line of a conveying path configured to convey the 
paper-like material with the shaft line of the roller 
pair, and the second driving mechanism has a sec- 
ond drive shaft configured to rotate the support 
frame by rotating around the same intersecting 
point of the first drive shaft. 

6. A posture correction device according to claim 5, ^ 
wherein the second driving mechanism has a driv- 
ing motorthat is connected to the second drive shaft 
by way of a driving belt and the driving motor is in- 
stalled directly below the conveying path. 

7. A posture correction device according to claim 5, 
wherein the second driving mechanism has a driv- 
ing motorthat is connected to the second drive shaft 
by way of a driving belt and the middle portion of 
the driving belt Is put over an idle pulley. 

8. A paper-like material processing apparatus com- 
prising: 

an Insert port configured to accommodate pa- 
per-like material in a lump; 
a take-out mechanism configured to take out 
paper-like material accommodated in the insert 
port one by one sheet; 

a conveying mechanism configured to convey 
the paper-like material taken out by the take- 
out mechanism along the conveying path; 
a detector configured to detect a posture of pa- 
per-like material conveyed by the conveying 
mechanism; 
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a posture correction mechanism configured to 
correct the posture of the paper-like material 
according to the posture of paper-like material 
detected by the detector; and 
a classifying mechanism configured to classify 
the paper-like material after the posture was 
corrected by the posture correction mechanism 
according to classification information; 



10. A paper-like material processing apparatus accord- 
ing to claim 8. wherein the posture correction mech- 
anism corrects at least both side positional shifts in 
the direction of the paper-like material. 

1 1 . A paper-like material processing apparatus accord- 
ing to claim 8^ wherein the posture correction mech- 
anism corrects at least both side positional shifts in 
the conveying direction of the paper-iike material 
and angular shifts in the direction orthogonal to the 
conveying direction. 

12. A paper-like material processing apparatus accord- 
ing to claim 8, wherein the first driving mechanism 
has a first drive shaft configured to rotate the cor- 
rection roller pair by rotating around the intersecting 
point of the center line of the paper-like material 
conveying path with the shaft line of the roller pair, 
and a second driving mechanism has a second 
drive shaft configured to rotate the support frame 
by rotating the same intersecting center as the first 
drive shaft. 

13. A paper-like material processing apparatus accord- 
ing to claim 12, wherein the second driving mecha- 
nism has a driving motor that is connected to the 
second drive shaft by way of a driving belt and the 
driving motor is installed directly below the convey- 



ing path. 

14. A paper-like material processing apparatus accord- 
ing to claim 12, wherein the second driving mecha- 

5 nism has a driving motor that is connected to the 

second drive shaft by way of a driving belt and the 
middle portion of the driving belt is put over the idle 
pulley. 

15. A paper-like material processing apparatus accord- 
ing to claim 8, wherein the conveying mechanism 
has a first conveyor belt pair that is provided at the 
center of the conveying path, a second and a third 
conveyor pairs that are an-anged at the symmetrical 
positions at both sides of first conveyor belt pair; 
and 

the detector has transmission light sensors 
configured to detect the posture state of the paper- 
like material, and the light sensors are arranged 
over the whole area of the conveying width other 
than the width of the first conveyor belt pair at the 
paper-like material introducing sides of the first 
through the third conveyor belt pairs. 

1 6. A paper-tike material processing apparatus accord- 
ing to claim 15, wherein the correction roller pair is 
provided between the first and second conveyor 
belt pairs and the first and third conveyor belt pairs, 
respectively, and these correction roller pairs are ar- 

30 ranged symmetrically at both sides of the first con- 
veyor belt pair. 

1 7. A paper-like material processing apparatus accord- 
ing to claim 16, wherein when a minimum size pa- 

35 per-like materia! is placed near the edge of the width 
of the conveying path, the position of the edge of 
the inside of the conveying path of the second and 
third conveyor belt pairs arranged at the outside of 
the correction roller pair is in the inner side of the 

40 conveying path than the edge of this minimum size 
paper-like material. 

18. A paper-like material processing apparatus accord- 
ing to claim 1 5, wherein the parts of the second and 

45 third conveyor belt pairs in the area configured to 
con-ecting the posture of the paper-like material are 
individual belt portions supporting the lower side of 
the paper-like material. 

50 19. A paper-like material processing apparatus accord- 
ing to claim 1 5, wherein the parts of the second and 
third conveyor belt pairs in the area configured to 
correcting the posture of the paper-like material 
form a clearance between the belt portions and ro- 

55 tate at the same speed as the conveying speed of 
paper-like material. 

20. A devbe for correcting the alignment of a sheet of 



wherein the posture correction mechanism in- io 
eludes: 

a correction roller pair configured to clamp and 
convey the paper-like material; 
a support frame configured to support the cor- '5 
rection roller pair; 

a first driving mechanism, provided away from 
the support frame, configured to rotate and 
drive the correction roller pair; and 
a second driving mechanism configured to tilt ^o 
the correction roller pair by a prescribed angle 
in the conveying direction of the paper-like ma- 
terial by rotating the support frame. 

A paper-like material processing apparatus accord- 25 
ing to claim 8. wherein the posture correction mech- 
anism corrects at least angular shift in the direction 
orthogonal to the paper-like material conveying di- 
rection. 
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material in a sheet-feeding apparatus, when the 
sheet is slowed or otherwise misaligned relative to 
the feed path, comprising a detector arranged to de- 
tect the alignment of the sheet, a pair of correction 
rollers mounted in a support frame, a driving mech- 5 
anism for driving the rollers so as to transport the 
sheet, and a mounting for the support frame which 
is rotatable about an axis perpendicular to the plane 
of the sheet, and means for rotating the frame by a 
suitable angle to correct the alignment of the sheet io 
in response to a signal from the detector. 
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